Caregivers are an essential component of any community. Advances in medicalcare have brought about an increasing population which is reliant on care, and communities deal with most of the burdens and practicalities of public health issues. In order to provide efficient support services, we need to know the challenges of caregivers so that we can address what types of support they require. The current study examines whether those who have a mental health difficulty and are either engaged in caregiving duties or perceive family burden may be less adherent to their medications in comparison with those who also have a mental health difficulty but do not perceive family burden or perform caregiving. Data used was from the National Comorbidity Study Replication (NCS-R), which examines the mental health profile of the American population. The group examined were those who received the family burden interview, and indicated that they were taking a prescription medication for a mental health difficulty under the supervision of a health professional (N = 489). Zero inflated Poisson regression showed that caregiving/family burden was unrelated to adherence to supervised prescription medicines for mental health difficulties, regardless of the kinship of who was ill, or the nature of their illness (physical versus mental). Adherence to prescription medications for mental health difficulties does not appear to be one of the challenges faced by this group. Findings are discussed in terms of the economic and moral importance of health professionals identifying and understanding the challenges experienced by caregivers/those reporting family burden. This is necessary so that appropriate interventions and support services can be targeted, and further research plays an important role in achieving this objective.
Introduction
Family burden refers to "all the difficulties and challenges experienced by families as a consequence of someone's illness" [1] . It is conceptualised as a negative experience (practical and/or emotional challenges [1] . As it may solely be an emotional experience, it may or may not involve actual caregiving [1] . Caregiving on the other hand involves the provision of practical assistance such as help with personal care, medication management, activities of daily living, or financial management [2] . This practical experience may or may not be perceived as an emotional burden.
The caregiver role can involve challenges and adversities such as negative effects on physical and mental health, functional capacity, cognition, and life satisfaction, as well as negative repercussions on professional, family and marital roles and daily activities [3] [4] [5] [6] . However, it can also involve rewards such as role satisfaction, mutual love and respect, maintaining dignity [6] [7] [8] . The physical and emotional experience of the caregiver role can be mediated by gender, age, income and low perceived social support, individual differences in perceived stress and methods of coping, and the exact demands /burden [3] [4] [5] [6] 9] .
The current study examines whether family burden/ caregiving may represent a vulnerability to non-adherence to medications for mental health difficulties. Adherence 1 is E. ENNIS, C. CORRY
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"the extent to which a patient's behavior coincides with medical or prescribed health advice" [10] . It averages only 50% among patients suffering chronic diseases (physical or mental) [10] . As a widespread major obstacle to treatment effectiveness, patient quality of life, and a burden and demand on the health care system and the family, health professionals need to understand and address the dynamics of adherence, or the lack thereof [11] . Theoretical models concerning medication adherencesee the issue as based on social and cognitive factors, with influences spanning the illness and its medication /treatment regime, the person/patient himself/herself, and the interactions between the health care provider and the patient [11, 12] . Efforts to address these factors do yield increases in medication adherence in some studies [11, 13, 14] . However, effective interventions to increase adherence are individualized, long-term, complex multilayered matters and many meet with limited success [11, 13, 14] . Using relevant theoretical frameworks to guide us towards an understanding of the factors associated with adherence versus non adherence, is essential to enhancing our understanding of the matter, identifying groups with elevated vulnerability to non-adherence and subsequently developing effective interventions to reduce the problem [15] .
Caregivers are an essential component of any community as advances in medical care have brought about an increasing population which is reliant on care, and communities deal with most of the burdens and practicalities of public health issues [3, 5, 9, 16] . Scientific research needs to examine population based public health outcomes of caregivers, and provide foundations to inform policies and interventions to support caregivers [9] . "Caring per se does not lead to depressive symptoms, health problems and social isolation unless it is accompanied by cohabitation, insufficient income to meet basic needs and a lack of formal support services" [17] . In order to provide efficient support services, we need to know the challenges of caregivers so that we can address what types of support they require.
It has been suggested that the ability to adhere to their own medications may represent one of the challenges faced by caregivers. Caregivers are said to be more likely than non-caregivers to not adhere to their medication, to forget their own medication than that of their care recipient, and to sacrifice their own medication rather than that of their care recipient if financial restrictions were in place, particularly if the care recipient had complex medication needs [18] . Considerable methodological factors are acknowledged, but it is tentatively suggested that the emotional and financial barriers associated with caregiving may lead individuals to pay less attention to the needs of their own health [18] . This suggested appraisal of the needs of their care recipient as more important than their own and/or an ability to cope with the demands of two medication regimes, aligns with the importance of appraisal and coping within Leventhal's model of adherence. These same reasons align with the motivation (patients must be motivated to carry out their own treatment recommendations) and strategy (patients need a workable strategy for following treatment recommendations and overcoming barriers) components of the Information/ Motivation/Strategy (IMS) model of adherence, which is built on earlier models such as the Health Belief Model and the Theory of Planned behavior [11] .
This possible reduced adherence is concerning as caregivers actually show poorer health (physical and mental) in comparison with non-caregivers, with more intense caregiving duties bringing greater risk [3] [4] [5] 9, 19, 20] . Health and wellbeing are of critical importance, but particularly amongst caregivers as physical and mental health within caregivers substantially improves the quality of life of the care recipient, with the chief risk of reduced quality care or institutionalization being a decline in the health of family caregivers themselves rather than a decline in the health of care recipients [3, 9, 21, 22] . The study will focus on those who report caregiving duties or family burden, but more specifically the current research focuses on those caregivers who also meet the criteria for a mental health difficulty. This is because this above group may be particularly vulnerable as mental health difficulties in themselves also represent a common barrier to successful adherence [11] . Furthermore, mental health and wellbeing appear to be particularly important among caregivers as their depressive symptoms relate more closely to the quality of care they provide and their own health problems, than do the objective stressors that are inherent in the care they provide [22] . Depressed individuals are less likely to perceive positive aspects of caregiving due to their focus on negative aspects of themselves and their daily experience, and thus are at higher risk of burden [4, 19] . Overall, the current study examines the hypothesis that those who have a mental health difficulty and are either engaged in caregiving duties or perceive family burden may be less adherent to their medications in comparison with those who also have a mental health difficulty but do not perceive family burden or perform caregiving.
In examining the relationship between family burden/ caregiving and adherence to medications for mental health difficulties, evidence would suggest that it is also important to consider the nature of the relationship between the individuals (kinship) and also the nature of the illness experienced by the individual they are providing care for (physical versus mental health difficulty) [9] . Concerning kinship, burden appears greater when caring for spouses and children in comparison with caring for E. ENNIS, C. CORRY
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elderly parents or siblings [3, 6, 16, 23] . Concerning the nature of the illness, having a relative or being a caregiver to someone with an alcohol, drug or mental health difficulty is associated with more burden, stigma and embarrassment in comparison with having a relative or being a caregiver to someone with a physical health difficulty [6, [24] [25] [26] . Furthermore, this did not appear to be a direct function of burden as the highest burden was reported by the group with both physical and alcohol/ drug/ mental health difficulties in the family [25, 26] . Overall, different caregivers may have different needs and struggles or vulnerabilities depending on their own profile and that of their care recipient, and thus may benefit from different interventions [9, 19, 23] .
To conclude, the objective of this paper is to examine whether those who have a mental health difficulty and are either engaged in caregiving duties or perceive family burden may be less adherent to the medications for their mental health difficulties in comparison with those who also have a mental health difficulty but do not perceive family burden or perform caregiving. To achieve this, the NCSR will be used, which is an examination of the mental health profile of the American population, using a large representative random sample. "A better understanding of populations at greater risk of non-adherence, and possible barriers to the appropriate medication use, can offer targets for future interventions" [18] . Supporting caregivers in their roles is essential given their economic importance within society in that they save the healthcare system vast amounts of money [18] .
Methodology
A full report of the methods employed within the NCS-R can be found Kessler et al. (2004) [27] . The Human Subjects Committees of both Harvard Medical School (HMS) and the University of Michigan approved the recruitment, consent, and field procedures of the NCS-R [27] . These ethical guidelines are compliant with the Helsinki Declaration on ethical principles for medical research involving human subjects.
Samples
The overall NCS-R sample consisted of 9282 individuals. However, the measures concerning family burden were only administered to a random 30% subsample [27] . Within this subsample who received the family burden interview (N = 3192), 489 individuals indicated that they were taking a medication for a mental health difficulty under the supervision of a health professional. As adherence to medications for mental health difficulties was a core variable within the current study, this smaller subsample of those who are taking medications for a mental health difficulty under the supervision of a health professional (N = 489; 137 males and 352 females) will be focused upon and shall be referred to as the medication group within the current paper. Their ages ranged from 18 -93 years old, with the mean age being 49.63 years old (SD = 16.44), 49 years old being the median age, and 50 and 52 years old being the modal ages.
The medication group differed significantly from the remainder of the sample (those who got the family burden interview but did not report taking a prescription medication for a mental health difficulty under the supervision of a health professional, N = 2703) in terms of both sex (χ 2 (1) = 52.27, p < 0.001) and age (t(726.72) = −5.04, p < 0.001). The medication group had a higher than expected proportion of females and an older average age (see Table 1 ). For this reason, sex and age will be included within analyses. Demographics are compared to the subsample who received the family burden interview as opposed to the overall NCS-R sample, as it was a random 30% who got the family burden interview there is no reason to suspect that they should be different from the overall NCSR sample [27] . These preliminary analyses were conducted to assess which demographic factors might be important to consider in subsequent analyses. However, as was noted above, the research in this paper focuses exclusively on the medication group as these were the only individuals assessed concerning their family burden/caregiving and their adherence to prescription medications for mental health difficulties.
Materials
Pharmacoepidemiology
Medication use and adherence were assessed within the pharmacoepidemiology section of the NCS-R. Participants were asked whether they took any prescription medicine in the past 12 months for problems with their with their emotions, nerves, their use of alcohol or drugs, energy, concentration, sleep, or ability to cope with stress, whether or not these medications were under the supervision of a health professional, and whether or not they adhered to these medications. Within this paper, these difficulties are referred to under the umbrella term of 'mental health difficulties'. 
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Only those who indicated that their medication consumption was under the supervision of their health professional were interviewed in detail concerning their adherence to three medications 2 . Specifically, "People do not always take their medication as they are supposed to. Think of a typical month when you took (medication) in the past 12 months. How many days out of 30 did you typically either forget to take it or take less of it than you were supposed to take?" Pearson's correlation coefficient showed a strong correlation coefficient between the measures of adherence to each of the three medications (r = 0.51, r = 0.52, r = 0.72, all p < 0.001). Although there is variation in the strength of these correlation coefficients, all are statistically significant. This is therefore taken as suggesting that non-adherence to one medication was accompanied by similar degrees of non-adherence to other medications, and thus only the first measure of adherence will be used as an overall measure of adherence. All individuals within this subgroup had an adherence score, which could range between 0 and 30 depending on the number of days within the month that they reported forgetting to take their medication. A score of 0 therefore indicated perfect adherence.
Family Burden
Family burden was assessed within section 42 of the NCS-R. The instrument used to assess family burden was constructed for the purposes of the World Mental Health study, and considered elements of both objective (practical) and subjective (emotional) burden. No details of the psychometrics of the questionnaire are available. However, the NCS-R information allows examination of both experiences (family burden and caregiving) as it asks how individuals feel about the health of their family, and also what practical duties they perform.
Participants were asked a series of questions concerning their close family members (parents, siblings, children, spouse/partner), and the health problems of these individuals in terms of 12 illnesses. The list included both physical illnesses (cancer, serious heart problems, permanent physical disability such as blindness or paralysis, or any other serious chronic physical illness) as well as mental illnesses (serious mental problems like senility or dementia, mental retardation, schizophrenia or psychosis, manic depression, or any other serious chronic mental problem). These were all included within the mental health category given their inclusion in DSM-IV. Participants responded indicating which of their kin experienced each condition. Only if a participant indicated that any of their first degree relatives had any of the above conditions were they then asked about family burden. This was indicated through a question in which participants rated the extent to which their own life was affected by the health problems of their relative. This was recoded as a dichotomous variable with those who reported that the health of their relative impacted upon their life "a lot" or "some" deemed as experiencing family burden, as opposed to those who responded as "a little" or "not at all". Only those who reported burden were asked about the tasks they performed.
Within the current study, an overall variable ("illness and impact") was created to summarise the relatives health profile (presence versus absence of illness) and the extent to which it impacts on an individual's life (perceived family burden or not, and practical caregiving or not (the provision of help with practical tasks such as washing, getting around or housework, or spending more time keeping company or financial support). Specifically, individuals were grouped as 1) those who had no health difficulties within their family health profile, 2) those who did have health difficulties within their family health profile but did not consider these a burden, 3) those who did have health difficulties within their relatives health profile and did consider them a burden but did not perform any practical caregiving duties, and 4) those who did have health difficulties within their relatives health profile and did consider them a burden and did perform any practical caregiving duties. Group three are considered to represent a family burden group due to their perceiving emotional consequences but not reporting any practical activities, whilst group four are considered to represent that caregiver group due to their burden and practical duties 3 . Within this variable no consideration was taken of kinship or whether the illness was physical or mental in nature.
For alternative analysis purposes in terms of considering kinship, information was coded as there being illness within the family of origin (parents or siblings), the created family (children or spouse/partner) or illnesses within both families. Within this variable concerning kinship, no account was taken of whether the illnesses were physical or mental, perceived as a burden or not, and involved any caregiving or not. To consider nature of the illness, a separate variable was constructed using the cri- 2 It is acknowledged that these "three medications" may be different for different people and adherence to medication may vary as function of whether the medication is perceived as important or providing them with relief from complaints as opposed to limiting future risks for health outcomes. However, all medications reported in this section would be for the treatment of mental health difficulties as opposed to physical health difficulties (although their function may be to address a physical issue that is a secondary symptom of a primary mental health difficulty). 3 It is recognised that many people in the world may perform similar caregiving duties but not perceive them as a burden. However, such individuals cannot be identified from the NCSR as only those who indicated that they perceived family burden were questioned concerning the duties they perform.
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teria outlined above to determine whether the family health profile consisted of only physical illnesses, only mental illnesses or a combination of both physical and mental illnesses. Within this variable, no consideration was taken of kinship, burden or caregiving. It was necessary to keep groups exclusive regarding impact, kinship and the physical/mental health distinction in order to keep group sizes as large as possible within the analyses.
Analyses
Zero inflated Poisson regression was deemed as the appropriate statistical technique given that the dependent variable for this section of the analyses (medication adherence) was count data. This also allowed medication adherence to be examined as a continuous variable as opposed to dichotomous absent or present. This was conducted within the MPlus statistical package as descriptive statistics had shown that the dependent variable (medication adherence) was zero inflated. MPlus also allowed incorporation of the appropriate weights and stratification variables.
Results
Descriptive Statistics
As was noted earlier, 489 individuals received the family burden interview and indicated that they were taking a prescription medication for a mental health difficulty under the supervision of a health professional. Of these, 261 individuals reported perfect medication adherence (missed zero days) whilst the remaining 156 individuals reported non adherence varying from missing 1 day to missing 30 days. Information was missing for 72 individuals and the mean adherence score was 2.81 days (SD = 6.82). This indicates that 2.81 was the average number of days of missed medication. Table 2 illustrates the descriptors for the sample in terms of illness, burden and caregiving, types of health complaints amongst relatives and kinship and illness.
Analyses of Predictors of Adherence
A zero inflated Poisson regression was used to examine the predictors of medication adherence (days missed from medication) in terms of family illness and impact, nature of health difficulties and kinship of health difficulties, within the context of controlling for other predictors such as sex and age ( Table 2) . As is standard practice, results are interpreted in terms of the regression coefficient, the standard error of the regression coefficient and the ratio of these two indices to each other to yield a z statistic. As the z statistic follows the properties of a normal distribution, indices either above 1.96 or below −1.96 would indicate statistical significance at the Illness in both origin and created family 61(12.5%) 0.77 0.64 1.20 p < 0.05 level. This was not the case within any of the current analyses. This is led to concluding that contrary to our hypothesis, none of the specified variables (sex, age, illness and impact, kinship of family illness or nature of family illness) predicted adherence to supervised prescription medications for mental health difficulties i.e. days of missed medication. Neither those who had illness within their family but perceived no burden, those who had illness in their family but performed no practical caregiving, nor those who had illness within their family and did perceive this as a burden and also performed caregiving differed significantly from those who had no illness within their family in terms of adherence to their own supervised prescription medications for mental health difficulties ( Table 2) . When nature of illness was considered, neither those who only had physical illnesses within their family, those who only had mental illnesses within their families, nor those who had both physical and mental illnesses within their family differed significantly from those who had no illness within their family in terms of adherence to their own supervised prescription medications for mental health difficulties ( Table 2) . When kinship of illness was considered, neither those who only had illnesses within their family of origin, those who only had illnesses within their created family, nor those who had illnesses in both their family of origin and their created family differed significantly from those who had no illness within their family in terms of adherence to their own supervised prescription medications for mental health difficulties ( Table 2) . Neither sex nor age specifically predicted adherence either.
Discussion
The current results show that contrary to our hypothesis, neither family burden, caregiving duties, nature of health difficulties within the family nor kinship of illnesses appear to relate to adherence to one's own medications for mental health difficulties. This is important information in that family burden and caregiving are associated with many challenges and adversities, and these groups require support in order to overcome these [3] [4] [5] [6] 9, 18] . The protection of those who experience family burden and caregiving is essential given the extent of the services they provide to the community [3, 5, 9, 16] , and the impact of their mental health and wellbeing on their ability to provide these services [3, 9, 21, 22] . However, it would appear that adherence to medications for their own mental health difficulties is not a domain that this group experience challenges with, thus support interventions should be focused elsewhere. This finding appeared consistent across the group despite suggestions that the kinship of the illness and the nature of the illness of the care recipient influenced the caregiving experience [3, 6, 9, 16, [23] [24] [25] [26] . Although it was suggested that different caregivers may have different needs and struggles or vulnerabilities depending on their own profile and that of their care recipient, and thus may benefit from different interventions [9, 19, 23] , this differentiation across groups does not appear to apply to medication adherence. The current results only apply to medication adherence for mental health difficulties as opposed to physical health difficulties, but they appear to reject the suggestion that caregiving may represent a vulnerability to nonadherence to prescription medicines [18] . This is important in that the initial results of Shrank et al. suggested that caregivers may represent a group towards which may require extra attention within interventions to enhance adherence, and we had suggested that this vulnerability might be further confounded for those individuals who either perform caregiving duties or perceive family burden and also have a mental health difficulty themselves for which they are taking supervised prescription medications. The initial authors (Shrank et al.) acknowledged several methodological factors within their research in that their sample was not representative of the entire population, and both sampling and reporting biases may have exerted influences [18] . Their research also categorized those who care for healthy children as caregivers. The current findings suggest that these methodological limitations did have quite an effect.
Several methodological factors must be noted in interpreting the current results. Whilst the NCS-R provides information on whether or not the individual performs caregiver tasks, this information is only available for those who indicate that they feel burdened by the health of their relatives. Those who indicate that they did not perceive themselves to be burdened were filtered out and not asked the task questions. It is quite likely that there are many people who perform carer tasks but do not perceive them as a burden and rather accept these as part of their daily routine. Therefore, whilst the current findings can be said to generalize, they only generalize to burdened caregivers. It could however be reasonably suggested that it is most likely to be the burdened caregivers who are most vulnerable to non-adherence in comparison with the non-burdened caregivers.
This aligns with the urgent concern of understanding the underlying perception of family burden, and whether or not this equates to actual caregiving. As was noted above, it seems reasonable to suggest that certain individuals perform duties and see this as part of their routine, whereas other individuals may be performing comparable duties and perceive this as impacting upon their life. Further examination is required in terms of of the process of self-identifying as a caregiver, and what family burden is due to: is it worries about the relative (the "family effect"), or direct instrumental caregiving (the "caregiver effect") [28] ? This may even vary across different cultural settings as variations in supports available and cultural expectations influence the caregiving experience.
Within the NCS-R, an initial general question is posed concerning burden and after this, the current study focused on the questions concerning provision of practical caregiving (often referred to as objective burden). Other researchers have noted the importance of considering the various types of burden, namely relationship burden (extent to which care recipients behavior is perceived by caregiver to be manipulative or overly demanding), stress burden (perceived effects of caregiving on affect) and objective burden (extent to which care relationships impose on observable aspects of caregivers life) [21] . Questions were asked within the NCS-R concerning emotional or subjective burden such as worry or embarrassment, but were not included in the current analyses due to a E. ENNIS, C. CORRY
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OJMP 76 high incidence of missing data. As noted briefly above, details of any caregiving relationship situations are not available in terms of the physical health of the caregiver themselves recipient, whether or not they co-reside, whether or not they are the primary caregiver, the number of hours invested in caregiving duties, impact of different familial relationships (parent/ sibling/spouse/offspring) etc. Furthermore, in most cases individuals had more than one ill relative within their family health profile, and where the burden or duties stemmed from was not apparent. An individual might have several ill relatives, but only feel burdened or provide care in relation to one individual illness. Co-residency typically brings high levels of excessive burden, depression, social isolation, and poor state of health, which is primarily generated by the greater daily frequency of the care and the greater commitment to maintain the person in the residence [3] . Some of these elements (e.g. time investment and financial implications of family burden/caregiving) are available within the NCS-R but have a high incidence of missing data. Also, the current study simply provides a one point in time picture. Longitudinal research is definitely warranted in terms of the changing emotions and needs associated with different stages of an illness [6] . Further research to examine population based public health outcomes of caregivers, and provides foundations to inform policies and interventions to support caregivers is a definite area of need [9] .
Individualswere only questioned concerning their adherence to medications which they were taking in the past 12 months for problems with their emotions, substance use, energy, concentration, sleep, or ability to cope with stress. Whether or not adherence to medications for other physical health problems may differ from adherence to the above medications for emotion related issues is unknown. The issues concerning self-report measures of adherence must also be acknowledged. Some evidence suggests that interview based self-reports of medication adherence are not concordant with electronic measures of actual adherence [29] . However, such measures have been used in scientific research in peer reviewed academic journals [30] . Also, reviews conclude that asking patients about their medication taking behavior is an efficient method of assessing adherence, so long as it is conducted in a non-judgmental manner [11, 15] . They also note that both direct and indirect measures of adherence measurement have advantages and disadvantages, and no one method should be considered as the "gold standard" [15] .
Conclusion
Limitations and suggestions for future research have been outlined above, however the results of the current study provide very valuable information, and possess the great strength that they come from a random and representative sample of the American population. Further research is definitely warranted on the dynamics underlying medication adherence, or the lack thereof. However, the main focus of the current study was to identify whether or not the ability to adhere to their own mental health medications is a challenge faced by caregivers/ those who perceive family burden. However the current research suggests that whilst many stresses may be experienced by caregivers and they may have heightened vulnerability to many adverse consequences, non-adherence to prescription medications for mental health difficulties is not one of the factors that they may be vulnerable to. This is very useful to identify issues that do not appear to face caregivers, thus research amongst caregivers can focus on identifying the other challenges that they face and supporting them in overcoming these difficulties. Overall, the current findings clearly contribute to our understanding of the family burden/caregiving experience.
